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© A glucosamine derivative represented by general formula (I) or its salt and a liposome containing the same 
as a membrane component, wherein Ri and R2 are each a hydrogen atom or a -CO(CH 2 )nCH 3 group wherein n 
is an integer of 10 to 22, provided that R1 and R2 are not simultaneously hydrogen atoms; R3 is a hydrogen 
atom or a lower aikyl group; and m is an integer of 0 to 3. 
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[Technical Field] 

The p~M in..n» » . novel gwosamin. denv*. U seM as a —an. consent o. a 

membrane constituent. 
[Background Art] 

a rnnonma is a hollow closed vesicle consisting of a lipid bilayer formed by suspending a thin 

mmmmmm 

?987) XJ°ore, admin.stration of the SOD which inactivates the superox.de anion ,. effects in the 
the Thr S oTLte 9 ve S r eS has low stability in a living body and has only a short half-life period in blood of 

encapsulated SOD (e.g.. Published Unexamined Japanese Patent Application Nos. 63-211222, 1 175944. 

CM ?Sr2«nd on, i. -On* Deliver, System- (2(1). 41-52 (1337)) which discloses a caSonic liposome 

liposome medicinal preparation. 
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[Disclosure of Invention] 

It is the first object of the present invention to provide a nontoxic novel glucosamine derivative usable 
as a membrane constituent of a liposome and serving as an agent for applying a positive charge to a 
5 liposome. 

It is the second object of the present invention to provide a liposome comprising the above novel 
glucosamine derivative as a membrane constituent. 

It is the third object of the present invention to provide a cationic liposome which can prolong a half- 
time period of a drug in blood by excellent residence properties and has a low toxicity. 
70 The above first object of the present invention is achieved by a glucosamine derivative represented by 
the following formula [I] or a pharmacologically acceptable salt thereof: 



75 



20 




[I] 

25 wherein R\ R 2 , R 3 , and m represent the following 

• R 1 and R 2 ; 

a hydrogen atom or a -CO(CH 2 ) n CH 3 group, n representing an integer from 10 to 22 and R 1 and R 2 
being not simultaneoulsy hydrogen atoms 

• R 3 ; 

30 a hydrogen atom or a lower alkyl group, and 

• m; 

art integer from 0 to 3. 

The second object of the present invention is achieved by a liposome containing, as one of membrane 
constituents, a glucosamine derivative represented by the above formula [I] or a pharmacologically 
35 acceptable salt thereof. 

The third object of the present invention is achieved by a liposome comprising a liposome containing, 
as one of membrane constituents, a glucosamine derivative represented by the above formula [I] or a 
pharmacologically acceptable salt thereof, and a pharmacologically or physiologically active substance 
contained in a vesicle of the liposome. 
40 The present invention will be described in detail below. 

The present inventors have found that a glucosamine derivative represented by the above formula [I] 
and its pharmacologically allowable salt are useful, as additives, especially, positive charge applying agents 
for a liposome membrane. The present inventors have also found that a cationic liposome prepared by 
using this glucosamine derivative or its pharmacologically acceptable salt can prolong a half-time period of 
45 a drug in blood because it is excellent in residence time in blood and that the liposome has a low toxicity. 
The present invention has been completed on the basis of these findings. 

Note that it is assumed that a glucosamine derivative represented by formula [I] and a pharmacologi- 
cally acceptable salt thereof are useful as not only positive charge applying agents for a liposome but also 
adjuvants for use in antibody production or as cationic surfactants, 
so The lower alkyl group represented by R 3 in formula [I] means a methyl group, an ethyl group, a propyl 
group, an isopropyl group, a butyl group, or an alkyl group having one to four carbon atoms, and most 
preferably, a methyl group. 

A compound represented by formula (I] can produce a pharmacologically acceptable salt between an 
inorganic acid such as hydrochloric acid, sulfuric acid, or phosphoric acid, or an organic acid such as 
55 tartaric acid, maleic acid, fumaric acid, or succinic acid. 

A compound represented by formula [I] is basically constituted by a hydrophobic portion (R 1 and R 2 ) 
consisting of a higher fatty acid residue and a hydrophilic portion consisting of a glucosamine residue. That 
is, since the higher fatty acid residues R 1 and R 2 in the 3- and 6-positions are groups for imparting 

3 
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hydrophobic.,^^ 

bic properties. For example, snrular to a i*#»W^ having ten or more carbon atoms, and 
each of R' and is preferably a h,g er atty ^J^J^J^ residue portion is a portion for 
preferably. 12 to 24 carbon atoms (n - 10 jo 22) ^J-JJ 9 numbe , of gluc0 samine on.ts 

Imparting hydrophi.ic '^VT^ TS^Jtc^ The portion is, however, preferably a 

• " ■CS-'SSS '- • «•■»- -<"— • wm "" a 1,1 " 8 p,9S,nBd be '° Wl " *° 

is not limited to these examples. 

. 6-O-lauroyl-D-glucosamine methylglycoside 

. 6-O-myristoyl-D-glucosamine methylglycoside 

. 6-O-palmitoyl-D-glucosamine methylglycos.de 

. 6-O-stearoyl-D-glucosamine methylglycos.de 

. 3 6-di-O-lauroyl-D-glucosamine methylglycoside 

. 3 6-di-O-myristoyl-D-glucosamine methylglycos,de 

. 3 6-di-O-palmitoyl-D-glucosamine methylglycos.de 

20 . aie-di-O-stearoyl-D-glucosamine methylgl ^ methylglycoside 
. 6 6'<ii-O-palmitoyl-D-glucosamino-(1-4)-0-D glucosamine 
. 3-O-palmitoyl-D-glucosamine methylglycos.de 

. 6-O-palmitoyl-D-glucosamine affjnjt t0 a phosp holipid such 

. Glucosamine derivative [I] accord.ng to the presen nvent.on a g ^ when it is 
25 as lecithin. In addition, since a positive charge 

added to a phosphol.p.d such as lecithin jw as to o u ^ ^ auxj|iaryi especial , y , a 

can be applied to a formed «P^ e ; ^«^^ t ^^^ ore y 8i nce glucosamine derivative [I] is 
positive charge applying agent for l.posome y^hTCTSi residue' and a hydrophilic portion 

30 ss s r g ;r a b i^^ «-« ° r an antibody producing 

Although this preparing method is not part.cu W £^ ^ ° s described ab0 ve and Z represents 

3S rr,=r^^ 
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,OH 



2nd Step 




OH 



NH2 



[II] 



PhCH20COC2, 
Pyr 



OH 




■OH 



NHZ 



[III] 



MeOH 
TSOH 




OMe 



[IV] 




OMe 



[V] 



4th Step H2/Pd-C 
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20 




OMe 



[I'l 



■ The above synthesis f.ow exemplifies a method of preparing glucosamine derivative [I] having the 

following FT and R 2 . 
FV; -CO(CH 2 )nCH 3 

an.r rhe shown in «h. ft* *»p «»»»< R » "^^W is . -CO(CH ;1 .CH, group in 

25 1st Step 

m «**h hu fnrmula fill or its hydrochloride is reacted with benzyloxycar- 

J£Z %££5£ZZ2£ St ™ «■ * ■ -* ffie mi "°jr " *" 2 ' po * n 
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2nd Step 

jrjr^^— i -° * - - in accordance with conven,,onai 

m6th wtn compound N is an oligomer of m - Mo 3 J— — 

is susceptible to be broken if the compound » ^J^^^^^** ^ anh * dride 
preferably used to prevent the breaking o £Sn£i. ' with ace ty. groups, 

are reacted in a solvent such as pyridine to protect all ydroxyi group h regu|tant 

Subsequently, a small amount of a thereby selectively 

is further reacted in a methanol solvent un der P^^^'^^, ,„,, compound in which 
substituting the acetoxyl group at the 1-posit.on ^"^^£5^ sodium carbonate. With 

r- p ir r:s™ » ° b,ain 

ZSSmiZSS thrmLpLons are represented by the following formuia, 
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Compound [III] 



AC20/Pyr 
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OAc 



-OAC 




(1) KBr/AcOH 

(2) MeOH/Ag2C03 



.OAC 



OMe 



NH2 



35 



Na2C03/MeOH 
Compound [IV] 



3rd Step 

40 Compound [IV] obtained in the second step and higher fatty acid chloride (CH 3 (CH2) n COCt) are 
reacted in a solvent such as pyridine to esterify the hydroxy! group at the 6-position of compound [IV] to 
obtain compound [V]. The amount of the higher fatty acid is one mol per N-benzyloxycarbonylglucosamine 
residue of compound [IV]. Note that in order to simultaneously esterify the hydroxyl group at the 3-position, 
two or more mols of higher fatty acid chloride are used per N-benzyloxycarbonylglucosamine residue, as 

45 described above. 

4th Step 

Hydrogenation of compound [V] obtained in the third step is performed in the presence of a catalyst 
so such as Pd-C, thereby dissociating the Z group. As a result, final target compound [I'] is obtained. 

Note that the preparing method exemplified above relates to compound [I] having a lower alkoxy group 
at the 1 -position (i.e., R 3 is a lower alkyl group). However, when compound [I] having the lower alkoxy group 
at the 1 -position prepared as described above is hydrolyzed using a known suitable means such as a 
hydrolytic enzyme, compound [I] having a hydroxyl group at the 1 -position (i.e., R 3 is a hydrogen atom) can 
55 be easily prepared. In addition, the preparing method may be performed such that a synthesis reaction 
similar to that described above is performed while the hydroxyl group at the 1 -position is protected by a 
suitable protective group and the protective group is eliminated in the final stage. 

A liposome according to the present invention will be described below. 
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basis of its structure. However, the l.poso ™ <* J* * mul , ilame ilar vesicle; MLV) 

As has been descnbed above, the liposome accormng « < v jn 
M „ t «, no-el ,—ne ^ as . ™c*nj» — o( w „,* OT 

or in a combination of two or more types thereof. . d in order t0 stabilize the 

,s arbitrarily mixed. , rat io between the membrane constituent is not particularly 

In the liposome of the present .mention, a ratio I jetween ne ^ ^ 

iimited. in general, a use amount of ^^^^J^^^ ^ ^ the g,UC0Samine 
phospholipid is 0.5 to 30, and preferably. 1 ^J^^cxZ Tca^ic liposome can be obtained. If 
derivative is less than 0.5 parts by weig t, ~ «**^^" ^^^posome forming capability 
20 the mixing amount of *™^ H «^*^ not muc ' ^ed even if glucosamine 

may be decreased. Since the effect as a ca ^ Jposome ms notm q{ ^ 

derivative [I] is used in an amount of more tha 30 parts J ^g amount of a stabilizer such as 
glucc ,am,ne derivative is » -eight of a phospholipid. 

25 rTHm^^ be 

arb r,;^^^ — 1 particie size is pre,erably 03 

am or less, and more preferably, 0.2 urn or less pharmacologically or 

According to the liposome of **J^,;^ 
3 0 physiologically active substances are containe I in the lame* ^struct H .^.^ 

Although the SOO has been exempted as a d rug to be con toned .n the p ^ ^ ^ 

the drug is not limited to the SOD but various types of w e - or l p,c ^ ^ie d ug ^ ^ 

since the liposome itself has a positrve charge a ^^ y anH ^ <lonr drug such as 
Preferable examples of such a drug are. Jddrtw. to tt» bu^ such as Urokinase, an antibiotic 

^rSKSSrSi =as n r merit of ,1 liposome of the present 

inV t°e n .iposomes of the present invention can be prepared by conventional methods normally used in this 
field of art. An example of the methods will be described constituent sucn aS a membrane 

First, a phospholipid, a glucosam.ne derive ^^T^^Si in an organic solvent, and 
stabler, a charged substance. ^ dSSleToff at a reduced pressure to 
the resultant solution .3 poured in a .^ e ^2w'2J a nd vacuum drying is then performed. A drug 
form a lipid thin membrane on the mner surface of the flask and vacuum y y jc acjd is 

solution prepared by adding a desired drug to a «^^^^£ e " t ft . Lk swells. At the 
poured in the flask so that the lipid thin membrane to med ^on ^ ,n "^7J s ° . , n tnis dispersion , 
same time, shaking (preferably an ultrasonic treatment '^o^n^^ separation, 
tne lipid thin membrane ^!^r^^;Z SKKS solution not encapsulated in the 
gel filtration, or ultrafiltration is performed to * m0 ^J n ® ^ in an iso tonic buffer solution, 

liposomes. The drug-encapsulating Hposomes thus <*"^£"?£ ^ drug. However, the 
This drug-encapsulating liposome t ^^^J^^S^ ln . Jdium and prepared into an 
dispersion may be lyoph.lired a. ; needed s oft* ^J^*, Qf the liposomes is req uired. it can be 

S?»5T«^^^- * Mon method (extruder method) ' 

gel filtration, and centrifugal separation. 
[Best Mode of Carrying Out the Invention] 
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The present invention will be described in more detail below by way of its examples. 
Example 1 (Preparation of 6-O-palmitoyl-D-glucosamine methylglycoside) 
5 (1 ) Preparation of N-benzyloxycarbonyl-6-O-palmitoyl-D-glucosamine methylglycoside 



w 



15 



20 



25 




OMe 



NHZ 



CH3(CH2 >i4COCa 
Pyr 



,0C0(CH2)14CH3 
OH OMe 




nhz 



oo 
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N-benzyloxycarbonyl-D-glucosamine methylglycoside 1 was obtained from D-glucosamine in accor- 
dance with a conventional method. This N-benzyloxycarbonyl-D-glucosamine methylglycoside ^ (9-3 g) 
and palmitoy Ichloride 2 (8 mi) were added to pyridine (50 mi), and reacted under stirring in a nitrogen 
gas atmosphere at room temperature for 24 hours. The reaction mixture was poured into 10% 
hydrochloric acid with ice-cooling and extracted by ethyl acetate. Thereafter, the extract was washed 
successively with saturated sodium bicarbonate (NaHCOs) and a brine (sodium chloride solution), and 
dried with anhydrous sodium sulfate (Na2SO*). The solvent was removed from the dried solution to 
obtain a crude product. The obtained crude product was recrystallized from an ethyl acetate solution to 
obtain N-benzyloxycarbonyl-6-O-palmitoyl-D-glucosamine methylglycoside 3 (7.65 g). The yield was 
52%. Physical data of the product are as follows, 
m.p.; 96 *C to 97* C 

2,920 cm" 1 
1,690 cm" 1 
1,260 cm" 1 



IR (KBr): 



3,330 cm*\ 3,030 cm" 
2,850 cm" 1 1 1,735 cm" 1 , 
1,540 cm" 1 , 1,460 cm" 1 , 
MS (FAB): 566 (M + 1)* 
1H-NMR (DMSO-ds) 

5 (ppm): 7.36 (s,5H); 7.12 (d.J = 8Hz,IH); 

5.25 (d,J = 7.4Hz,IH); 5.03 (s,2H); 
4.90 (d,J = 4Hz,IH); 
4.58 (d,J = 2.4Hz,IH); 
4.32 (d.J = 12.4Hz.lH); 
4.07 (dd.J = 6.2Hz.J = 6.6Hz,IH); 
3.40 - 3.6 (m.2H); 3.24 (s,3H); 
3.15 (m,1H); 2.31 (t,J = 7Hz,2H); 
1.51 (m,2H); 1.24(b,24H); 
0.86 (t,J = 6.2Hz,3H) 
'H-NMR (CDCla) 

6 (ppm): 7.36 (s. 5H); 5.18 (d,J = 8.8Hz ( IH); 

4.71 (d,J = 3.6 HzJH); 
4.50 (dd,J = 4 HzJH); 
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w 



4.25 (d.J = 12.4 Hz.lH); 
3 6-3.9 (m.2H); 3.35 (s,3H); 
2 37 (t.J = 7.4 Hz,2H); 1.63 (m,2H); 
125 (b.24H); 0.88 (t,J = 6HZ.3H) 
(2) Preparation of 6-O-palmitoyl-D-glucosamine methylglycos.de 

,0C0(CH2)14CH3 

-On 

OH V~v^OMe 




NHZ 



15 



20 



25 



30 



35 




40 



H 2 /Pd-C 
MeOH 



,0C0(CH 2 )14CH3 
■Ov 

[OH V-^-'OMe 
NHZ 

aw* „as dissolve in methane, (50 M ±f^^^t 24 hours. Alter completion of the 
contact reduction at room „mr»-«.« .under J™ f ^Tsubseou.ntly. the residue -as purilied 
l^SSSS, r^SKSS---. — 4 (87 4 m g , - a 

^sr^s.s^ *»«-• «•«-.-*•«- 

MS (FAB): 432 (M + 1) 
'H-NMR (DMSO-de) 

5(ppm): 5.15 {m.lH); 5.00 (m.lH); 

4.51 (d,J = 3.4H2.1H); 

4.30 (d.J = 10.6Hz.IH); 

4.04 (dd.J = 6,6Hz.J = 6.8HzJH); 

3.53 (m.lH); 3.26 (S.3H); 

3.10 (m,2H); 2.40 (m,1H); 

2.29 (t.J = 7.2Hz,2H); 
. 1.51 (m,2H); 1.24(b,24H); 

0.86 (t,J = 6.0Hz,3H) 



Example 2 (Preparation of e-O-lauroyi-D-glucosamine methylgtycoside) 
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,OCO(CH 2 )10CH3 
[OR V— -OMe 
NH2 
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The above compound was prepared as an oily substance, following the same procedures as in Example 
1 except that lauroylchloride was used in place of palmitoylchloride. Elemental analysis values of the 
product were as follows. 



5 


Elemental analysis: 


C 


H 


N 




Measured value 


60.34% 


9.95% 


3.63% 




Calculated value* 


60.80% 


9.87% 


3.73% 



10 



(* A calculated value for C19H37O6N) 



15 



Example 3 (Preparation of 6-O-myristoyl-D-glucosamine methylgtycoside) 

,0C0(CH2)12CH 3 
-OMe 



20 




NH2 



25 



The above compound was prepared following the same procedures as in Example 1 except that 
myristoylchloride was used in place of palmitoylchloride. The melting point and elemental analysis values of 
the product were as follows, 
m.p.; 65* C to 70° C 



30 



35 



Elemental analysis: 


C 


H 


N 


Measured value: 
Calculated value:" 


62.18% 
62.53% 


10.27% 
10.17% 


3.33% 
3.47% 



f A calculated value for C21 Hn OeN) 
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Example 4 (Preparation of 6-O-stearoyl-D-glucosamine methylglycoside) 

,0C0(CH 2 )16CH3 

"On 

■OMe 




NH2 



50 



The above compound was prepared following the same procedures as in Example 1 except that 
stearoylchloride was used in place of palmitoylchloride. The mass spectrum analysis value of the product 
. was as follows. 
55 MS: 459.3542 (M*) 

(A calculated value for C25H49O6N; 459.3559) 

Example 5 (Preparation of 6,6'-di-0-paimitoyl-D-glucosamino-(1— 4)-j8-D-glucosamine methylglycoside) 

11 
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(1) Preparation 



ofN,N'-diben 2 ylo X ycarbonyl-D-glucosamino-(1-4)-^D-glucosamine 



70 



75 



20 




NHZ 



NHZ 
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• ^r^hinriHP 1 (2 5 a) and sodium bicarbonate (2.1 g) were 
D .glucosamino-<1-4)-0-D-glucosam,ne hydra* lor.de , 1(2.5 g) and Ben2yloxycarbonytcnloride 

dissolved in a solvent mixture (water : •Jj^j^ so|utjon ; and tne soluti0 n was stirred at room 

ical data of the product was as follows. 
•H-NMR (DMSO-ds) 

5(ppm): 3.11-3.72 <m.10H); 

4.5 (tetra J = 5.34 Hz.lH); 

4.32 (d.J = 7.04Hz,IH); 4.45 (S,1H); 

4.55 (S.1H); 4.71 (s,1H); 
4.94-5.13 (m,8H); 

6.56 (d.J = 4.3HZ.IH); 

7.20 (d.J = 8.36HZ.2H); 7.36 (S.10H) 
IR (KBr): 3,325 cm- 1 . 2,940 cm- 1 , 1 ,680 crrT\ 
1 ,540 cm- 1 , 1 ,280 cm- 1 . 1 ,245 cm , 
1 ,030 cm" 1 

MS (FAB): 609 (M + D* Mphnntfl o 4 8 V 3' 6'-hexa-0-acetyl-D-glucosamino-(1-*4)-^-D- 

(2) Preparation of N,N'-dibenzyloxycarbony 1-3.4,6,1 ,3 ,b nexa u *, y 

glucosamine 



50 



55" 
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Ac20/Pyr 




OAc 



OAC 



OAc 



AcO 



NHZ 



NH2 



3 



The compound 2 (1.5 g) obtained in item (1) above was dissolved in pyridine (15 mi). Acetic 
anhydride (10 ml; about 0.11 mol) was added to the resultant solution, and the solution was stirred at 
room temperature for 12 hours to cause a reaction. After the reaction, 10% hydrochloric acid was added, 
and extracted with ethyl acetate. The extract was washed with saturated sodium chloride solution and 
dried with anhydrous sodium sulfate. Subsequently, the solvent was removed to obtain N,N'- 
dibenzyloxycarbonyl-a^.e.l'^'^^hexa-O-acetyl-D-glucosamino^l^-^-D-glucosamine 3 (1.88 g). The 
yield was 87.04%. 'H-NMR of the product was as follows. 
'H-NMR (CDCt 3 ) 
' 5 (ppm): 1.89 (S.3H); 1.92 (s,3H); 



1.95 (s,3H); 1.99 (s,3H); 

2.07 (s,3H); 2.08 (s,3H); 

3.61-4.40 (m,9H); 

4.97-5.34 (m,1 OH); 

6.13 (d,J = 3.66H2JH); 7.33 (s,10H) 



(3) N.N'-dibenzyloxycarbonyl-S^.e.S'^'-penta-O-acetyl-D-glucosamino-il— 4)-0-D-glucosamine methyl- 
glycoside 



13 
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ACO 




OAC 



NHZ 



NHZ 



70 



(1) HBr/AcOH 

(2) MeOH/Ag2C03 



is 



20 



ACO 




NHZ 



OMe 



NHZ 



25 



30 



35 



40 



The compound 3 (1, 9 , obtained ^ % 
,oride (30 ml). A 25% hydrobromic ac.d/acetic ^^£^1^ After completion of the 
resultant so.ution was stirred in a n.trogen g» miM £ nydro brornic acid, and extracted with 
r^.*»^^^^^J ri ^^^ sodium sulfate., and diet, 
dichloromethane. f^^^^^^^o^ crude product was immediately 
loromethane was distilled off to obtain a cruae P ro °" resu ltant solution, and the solution was 

dissolved in dried b * M ^ ^ 

stirred at room temperature ^^J^^J^^ by using a column chromatography to 
distilled off. The 

r ylg . y cosidr4^~ 1 H-NMR of the product was as follows. 

'H-NMR (CDCts) 

5(ppm>: 1.91 (s.3H); 1.92 (S.3H); 

1.99 (s.3H); 2.06 (s,3H); 
2.08 (S.3H); 3.47 (s,3H); 
3.52-3.74 (m.4H); 3.98-4.37 (m,6H); 

4.96-5.28 (m,10H); 7.32 (s.lOH) nlucosamine methylglycoside 

( 4) Preparation of N.N'-dibenzyloxycarbonyl-D-glucosam.no-d^^-D-glucosamine met y g 



45 
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AcO 




OMe 



10 



15 



20 



NHZ NHZ 
Na2C03/MeOH 




NHZ 



NHZ 



25 



30 



35 



Methanol (30 ml) was added to the compound 4 (1.0 g) obtained in item (3) described above, and 
the resultant solution was stirred to prepare a suspension. Saturated sodium carbonate (3 mi) was 
added to the suspension to cause a reaction for 24 hours, and the suspension was extracted by ethyl 
acetate to obtain N.N'-dibenzyloxycarbonyl-D-glucosamino-O— 4)-£-D-glucosamine methylglycoside 5 - 
(0.45 g). The yield was 60%. 'H-NMR of the product was as follows. 
'H-NMR (DMSO-d6) 

5 (ppm): 3.06-3.70 (m,7H); 4.12-4.16 (m,2H); 

' 4.99-5.28 (m,6H); 4.52-4.68 (m.1 H); 
5.26-5.28 (m,2H); 7.36 (s,10H) 
(5) Preparation of N,N'-diben2yloxycarbonyl-6 t 6'-di-0-paimitoyl-D-glucosamino-(1 -*4)-£-D-glucosamine 
methylglycoside 



40 



AcO 




OMe 



NHZ 



NHZ 



45 



CH3(CH2)14C0C2- 



50 



55 



,0C0(CH2)14CH3 
O 

oh ; o 



NHZ 




^0C0(CH2)14CH3 
On 

OH OMe 
NHZ 




15 





to 
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While the resultant solution was s .rred -n an. ^ ^ Jrs. After completion of the 

was added to cause a react-on at from 0 C tc .roar ^P**JJ resultant solution was extracted with 
reaction, a 10% aqueous hydrochlonc aod was ^J^J^^on. and the solvent was 
ethy, acetate. The extract was washed wrf satu «*d» -^VdlTwas purified by using a 
distilled off to obtam a 

'H-NMR (DMSO-ds): 

• i(ppm): 0.83-0.88 (m,6H); 1.23 <s,54H); 

1.51 (m.4H);'2.27 (m,5H); 
3.35-3.48 (m.1 1 H); 3.97-4.61 (m,6H): 



15 



20 



.0C0(CH2)14CH3 
O 




0C0(CH2)14CH3 
OMe 




NHZ 



NHZ 



25 



H2/P<3-C 



30 



35 



,0C0(CH2)14CH3 
O 

OH > O 



NH2 





OCO(CH2)l4CH3 
OH V"^ 0Me 



NH2 



40 



45 



50 



MS<FAB):831 (M + 1) _ 
IR (KBr): 3.420 cm" 1 . 2.920 cm"' . 2,850 cm . 
1,740 cm"', 1,470 cm - ' 

Example 6 (Preparation of 3,6-di-O-lauroyl-D-glucosamine methylglycoside) 

(1, Preparation of N-ben Z y.oxycarbony.-3,6-di-0-lauroyl-D-gluco S amine methylglycoside 



55 
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OMe 



10 



15 



20 



CH 3 (CH2)100C 



NHZ 



CH3(CH2)10COC& 
Pyr 



,OCO(CH2)10CH 3 
■On 

OMe 

NHZ 




N-benzyloxycarbonyl-D-glucosamine methylglycoside 1_ (10 g; 30.58 mmol) obtained from D- 
glucosamine hydrochloride in accordance with a conventional method was dissolved in pyridine (60 ml). 

25 Lauroylchloride (14.71 g; 67.3 mmol) was added to the resultant solution at room temperature, and the 
solution was stirred for 24 hours. 10% aqueous hydrochloric acid was added, and the resultant solution 
was extracted with ethyl acetate. The ethyl acetate layer was washed with saturated sodium chloride 
solution. Ethyl acetate was distilled off from this extract to obtain a crude product (19.3 g). This crude 
product was purified by using a column chromatography to obtain N-benzyloxycarbonyl-3,6-di-0-lauroyl- 

30 D-giucosamine methylglycoside 2 (2.7 g). The yield was 15.06%. 
(2) Preparation of 3,6-di-O-lauroyl-D-glucosamine methylglycoside 



35 



CH 3 (CH2)100C 



,OCO(CH2)10CH 3 
•On 

'O V^OMe 



40 



45 




CH 3 (CH 2 )l0OC 



OCO(CH2)10CH3 
0> 

O V-^—OMe 



50 





NH 2 



55 The compound 2 (2.7 g; 3.14 mmol) obtained in item (1) described above was dissolved in a solvent 

mixture (methanol : "ethyl acetate = 1:1 v/v). Pd-C as a catalyst was added to the resultant solution, 
and the solution was reacted with hydrogen gas for ten hours. After the reaction, the catalyst was 
removed by filtration to obtain a crude product (1.85 g). The crude product was purified by using a 
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column chromatography to obtain S^-di-O-lauroyl-D^lucosamine methylg.ycosida 3 (0.5 g). The yie.d 

was 28.6%. Physical data of the product was as follows. 

m.D.: 50* C to 54* C 

IR (KBr)- 3.380 cm" 1 , 2.940 cm"\ 2.860 cm" 

1 ,730 cm-M ,580 cm-M .470 cm" 1 

1,190 cm* 1 . 1,100 cm" 1 . 1.060 cnr 1 
'H-NMR (CDCt 3 ) 

S(ppm): 0.88 (t. J = 6.14Hz.6H); 

1.26 (S.36H); 1.60-1.66 (m,4H); 

2.09 (s,3H); 2.31-2.44 (m,2H); 

2.83-2.90 (m,1 H); 4.26-4.49 (m,1 H); 

4.74-4.99 (m.1H); 3.35-3.45 (m.4H); 

3.77-3.79 (rn.lH) 



Elemental analysis: 


C 


H 


N 


Measured value 
Calculated value 


66.40% 
66.78% 


10.81% 
10.59% 


2.32% 
2.51% 



20 (A calculated value for C31H59O7N) 

Example 7 (Preparation of 3.6-di-O-myristoyl-D-glucosamine methylglycoside) 



25 



,0C0(CH2)12CH3 
•On 

CH 3 (CH 2 )120C^ 0 y^QMe 



30 





NH 2 



35 



40 



45 



50 



was as follows. 



, 2,940 cm" 1 , 
, 1,580 cm"V 
, 1,100 cm" 1 



2.860 cm" 1 
1 ,470 cm" 1 
1 ,060 cm" • 



m.p.: 47* C to 50 *C 

IR (KBr): 3.380 cm" 1 
1 .730 cm" 1 
1,190 cm" 1 

1 H-NMR {CDCI3) 

5(ppm): 0.88 (U = 6.I6H2.6H); 

1.26 (S.42H); 1.58-1.70 (m,4H); 
1.87-1.93 (m.2H); 2.34-2.45 (m,4H); 
2.83-2.90 (m,1H); 3.36-3.45 (m,4H); 
3.77-3.84 (rn.lH); 4.26-4.52 (m,1H): 
4.75 (d.J = 3.52HZ.IH); 
4.94 (t.J = 9.7H2.IH) 



55 



Elemental analysis: 


C 


H 


N 


Measured value 
Calculated value' 


68.43% 
68.52% 


11.14% 
10.93% 


2.02% 
2.28% 



(* A calculated value for C35H67O7N) 
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Example 11 (Liposome containing 6-O-myristoyl-D-glucosamine methylglycoside) 

The above liposome dispersion was prepared following the same procedures as in Example 9 except 
that 6-O-myristoyl-D-glucosamine methylglycoside was used in place of 6-O-palmitoyl-D-glucosamine 
5 methylglycoside. 

Example 12 (Liposome containing 6-O-stearoyl-D-glucosamine methylglycoside) 

The above liposome dispersion was prepared following the same procedures as in Example 9 except 
to that 6-O-stearoyl-D-glucosamine methylglycoside was used in place of 6-O-palmitoyl-D-glucosamine 
methylglycoside. 

Example 13 (Liposome containing 6,6'-di-0-palmitoyl-D-glucosamino-(1^4)-)3-D-glucosamine methyl- 
glycoside) 

15 

The above liposome dispersion was prepared following the same procedures as in Example 9 except 
that 6,6 , -di-0-palmitoyl-D-glucosamino-(1— 4)-jS-D-glucosamine methylglycoside was used in place of 6-O- 
palmitoyl-D-glucosamine methylglycoside. 

20 Example 14 (Liposome containing 3,6-di-O-lauroyl-D-glucosamine methylglycoside) 

The above liposome dispersion was prepared following the same procedures as in Example 9 except 
that 3,6-di-O-lauroyl-D-glucosamine methylglycoside was used in place of 6-O-palmitoyl-D-glucosamine 
methylglycoside. 

25 

Example 15 (Liposome containing 3,6-di-O-myristoyl-D-glucosamine methylglycoside) 

The above liposome dispersion was prepared following the same procedures as in Example 9 except 
that 3,6-di-O-myristoyl-D-glucosamine methylglycoside was used in place of 6-O-palmitoyl-D-glucosamine 
30 methylglycoside. 

Example 16 (Liposome containing 3,6-di-O-paimitoyl-D-glucosamine methylglycoside) 

The above liposome dispersion was prepared following the same procedures as in Example 9 except 
35 that 3,6-di-O-palmitoyl-D-gIucosamine methylglycoside was used in place of 6-O-palmitoyl-D-glucosamine 
methylglycoside. 

Example 17 (Liposome containing 3,6-di-O-stearoyl-D-glucosamine methylglycoside) 

40 The above liposome dispersion was prepared following the same procedures as in Example 9 except 
that 3,6-di-O-stearoyl-D-glucosamine methylglycoside was used in place of 6-O-palmitoyl-D-glucosamine 
methylglycoside. 

Example 18 (Liposome containing 6-O-paImitoyi-D-glucosamine) 

45 

The above liposome dispersion was prepared following the same procedures as in Example 9 except 
that 6-O-palmitoyl-D-glucosamine was used in place of 6-O-palmitoyl-D-glucosamine methylglycoside. 

[Test Examples] 

50 

The test examples performed to check the effects of the present invention will be described below. 
Note that the abbreviations to be used below have the following meanings. 
Pc : Phosphatidylcholine 
Choi : Cholesterol 
55 Glu : 6-O-palmitoyt-D-glucosamine methylglycoside 

Test Example 1 (Measurement of encapsulation ratio) 
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Example 8 (Preparation of 3,6-di-O-stearoyl-D.glucosamine methylglycoside) 

,0C0(CH2)16CH3 
CH3(CH2)160C~-^L Q V^QMe 




TO 



stearoylchloride was used in place of lauroylchlonde. The yield was 22.27 y 



was as follows. . 

IR (KBr): 3,380 cm* 1 , 2,940 cm" 1 , 2,860 cm ; 

1 ,730 cm" 1 , 1 ,580 cm" 1 , 1 ,470 cm" 1 
•1,190 cm"\ 1,100 cm" 1 , 1,060 cm^ 

20 -H-NMR (CDCta) 

5(ppm): 0.88 (t. J = 6.21Hz,6H); 

1.25 (s,58H); 1.52-1.65 (m,4H); 
2.00-2.13 (m,2H); 2.33-2.45 (m.4H); 
2.82-2.89 (m,1 H); 3.35-3.55 (m,4H); 
3.77-3.83 (m,1H); 4.27-4.50 (m.1H); 
4.75 (d.J = 3.28Hz,iH); 
4.94 (t,J - 9.52HzJH) 
MS: 725.6155 (M*) 

(A calculated value for C43H83O7N; 725.6167) 



25 



30 



35 



40 



45 



50 



Example 9 (Liposome containing e-O-palmitoy.-D-glucosamine methylglycoside as a membrane constitu- 

ent) 

The following three types of membrane constituents each of which was used as ch.oroform soiution 
were poured andmixed in an eggplant type flask wNh a volume of 50 ml. 

• Phosphatidylcholine (concentration = 100 mM); 840 iU 

• Cholesterol (concentration = 100 mM); 240 ul 

. 6.0-palmitoyl-D-g.ucosamine methyiglycoside of chloroform were 

The molar ratio between the above three components is 7 . 2 . 1. In add.t.on. 

added. . ... -iripri in a vacuum over night to form a thin 

After ch.oroform was distilled off the ^J^T^ of a bovine erythroc'yte-derived SOD 
lipid membrane on the inner wall of the flask. Sub sequen iy , ou <u ^ = 3Q 

. Lowed in 3.940 ui of 300-mM sorbitoinO-mM tns-^ jJ^^J^l, sLd to prepare a 
ug/mt) were added into the flask, and the resultant soluhotv was strongly for tw0 hours 

iiposome (MLV) dispersion. The prepared d.spers,on was left to stand = ; sorbitol/l0 - mM 
and was then left to stand at about 20 C over night wh,le the ig^t w« shielded ^ 
tris-hydrochloric acid buffer solut,on was used to make a }*J£g*^ ^ „ id was decanted 

was subjected to centrifuge, separation about 1^^^^^^ obtajned were 

Ssptrrrm^ - «* ■ to prepare dispersion 

of the above liposome holding the SOD. 

Example 10 (Liposome containing 6-O-lauroyl-D-glucosamine methylglycoside) 

The above liposome dispersion was prepared flowing 
that 6-O-lauroyl-D-glucosamine methylglyco SI de was used m place of 6 O palmrtoy. u-g 

glycoside. 
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(Method): In Example 9, the encapsulation ratio of the used SOD into the liposomes was obtained as 
follows. That is, the SOD activity in the supernatant liquid obtained after the centrifugal separation was 
determined by a nitrous acid method to obtain an amount of SOD not encapsulated into the liposomes. The 
obtained SOD amount was compared with the total amount of SOD initially added upon preparation of 
5 liposomes, thereby obtaining the encapsulation ratio of the SOD into the liposomes. 

For the purpose of comparison, a neutral liposome dispersion consisting of Pc :'Chol =8:2 (molar 
ratio) was prepared following the same procedures as in the above example without using any glucosamine 
derivative. The SOD encapsulation ratio of this dispersion was obtained following the same procedures as 
described above. 

to * (Results): The obtained results are summarized in Table-1 below. 

Table-1 



Composition of membrane material 


Encapsulation ratio (%) 


Pc:Choi:Glu = 7:2:1 


40.6 


Pc:Chol = 8:2 


3.2 



20 As is apparent from the above results, the cationic liposome containing the glucosamine derivative had 
a higher drug encapsulation ratio than that of the neutral liposome not containing the glucosamine 
derivative. 

Test Example 2 (Intracorporeal pharnacokinetics) 

25 

(Method): 500 ul of a 3 H-labelled liposome dispersion prepared following the same procedures as in 
Example 9 were venously injected into the femoral vein of a ddy-type male rat put under anesthesia using 
urethane. The blood of the rat was sampled from its carotidartery into an Eppendorf tube at time intervals. 
The sampled blood was subjected to centrifugal separation, and the obtained supernatant liquid was poured 
30 into a vial of 100 ul. 700 ul of SOLUENE 350 were added and dissolved, and the resultant solution was 
neutralized by 180 ut of 2-N hydrochloric acid. After 6 mi of CLEARSOL were added, the radioactivity was 
measured using a liquid scintillation counter (LS 5000TA BECKMAN). 

As a control, a 3 H-labelled liposome dispersion consisting of Pc : Choi = 3:1 (molar ratio) was 
prepared without using the glucosamine derivative of the present invention, and the radioactivity of the 
35 dispersion was measured following the same procedures as described above. 

In addition, on the basis of the above results, the concentration in blood (ug/mi). the area under time 
curve (AUC: concentration in blood x time (hr)), and the half-time period in blood (t^: hr) of each dispersion 
were calculated. 

Note that the 3 H-labelled liposome preparation used in this test was prepared following the same 
40 procedures as in Example 9. by adding a small amount (1/500,000 mol) of 3 H-labelled dipalmitoyl- 
phosphatidylcholine upon mixing of membrane constituent. 

(Results): The obtained results are summarized in Table-2 below. 



45 



SO 
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Table- 2 



30 







Concentration in. 


U1 r\r\A /nn/Tnfti\ 


5 


time 




KTon+*Kal l_iDOSOm© 

Pc:Chol =3:1 




3 min 


13.762 ± 1.386 


10.029 ± 1.592 




10 inin 


12.068 ± 0.852 


8.648 ± 0.631 


10 


30 min 


11.256 ± 0.806 


6.614 ± 0.591 




l hr 


10.408 ± 0.783 


3 . 514 X U J- 




2 hr 


9.461 ± 0.721 


4.093 ± 0.158 


IS 


4 hr 


7.598 ± 0.091 


2.611 ± 0.453 




6 hr 


6.625 ± 0.153 


1.706 ± 0.348 




8 hr 


5.660 ± 0.266 


1.170 ± 0.302 




AUC 


123.92 uq * hr/mfc 


30.27 UQ * hr/ml 


20 


tl/2 


7.46 hr 


3.06 hr 



As is aooarent from the above results, the AUC and the t,« of the liposome of the present invention 
25 containing gTuco ^derivative [I] as a membrane constituent were increased to about 4.1 t,mes and 
aS7 2 5 times respectively, compared with liposomes not containing the glucosamine denvat.ve. 

Test Example 3 (Interorgan distribution) 

<Method>- Following the same procedures as in Test Example 2. ^-labelled cationic liposomes were 
JS^t-L 0 *. femora, vein of a rat. put under Z 
hionH nf the rat was entirely sampled, and its organs were delivered therefrom. The radioactivity was 
rasureVt £ZZ> blood aSd each of the delivered organs by using a liquid scintil.at.on counter, 
thereby checking a liposome distribution state in each organ. 

(Results): The obtained results are summarized in Table-3 below. 



35 



Table-3 
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50 



55 





Cationic liposome 
PPiCholrGlu » 7:2:1 


Neutral ] 
PC: Choi • 


.iposome 
s 3:1 


Organs 




% 


<* 


% 


Liver 


2.0 


13.0 


3.2 


24.5 


Spleen 


22.2 


8.1 


23.2 


9.5 


Intestine 


0.2 


3.7 


0.6 


9.0 


Lunq 


0.3 


0.4 


0.5 


0.5 


Heart 


0.2 


0.2 


0.4 


0.3 


Kidney 


0.4 


0.7 


0.5 


0.8 


-cymph 
nodes 


0.2 


0.0 


0.5 


0.0 


Muscle 


0.1 


| 0.2 





As is apparent from the above results, the transmigration amount of the cationic liposomes of the 
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present invention containing glucosamine derivative [I] as a membrane constituent to each organ was 
smaller than that of neutral liposomes not containing the glucosamine derivative; This reveals that the 
liposome of the present invention remains at a high concentration in blood and therefore circulates in a 
living body at a higher concentration. Therefore, the liposome of the present invention is excellent in blood- 
5 targeting properties. 

Test Example 4 (Acute toxicity; No. 1) 

Novel glucosamine derivative [I] according to the present invention was used to perform a lethal toxicity 
w test with respect to mice. The following compounds were used as to-be-tested substances. 
© 6-O-palmitoyl-D-glucosamine methylglycoside 

@ 6 t 6'-di-0-patmitoyI-D-glucosamino-(l— 4)-j9-D-glucosamine methylglycoside 
© Stearylamine (Comparative Example) 

Each of the above compounds was suspended in a 0.5%-CMC*Na solution to prepare a to-be-tested 
is solution. 1.0 mi of each to-be-tested solution was administered intraperitoneal^ to a 5-week-old ICR male 
mouse, and a mouse mortality state was observed. Note that 1.0 mi of a 0.5%-CMC*Na solution was 
similarly administered to a solvent control group. 

The obtained results are summarized in Table-4 below. 

20 

Table-4 



Sub- 
stance 
to be 
tested 


Adminis- 
tered 
amount 
ng/kg 


Number of dead individuals 


To- 
tal 
Num- 
ber 


Day 
of 

test 


1st 
day 


2nd 
day 


3rd 
day 


-control 
solvent 


0 


0/5 


0/5 


0/5 


0/5 


0/5 


CD • 


450 


0/2 


0/2 


0/2 


0/2 


0/2 


900 


0/2 


0/2 


0/2 


0/2 


0/2 


CD 


450 


0/1 


0/1 


0/1 


0/1 


0/1 


900 


0/1 


0/1 


0/1 


0/1 


0/1 


CD 


250 


0/5 


0/5 


0/5 


1/5 


1/5 


500 


0/5 


0/5 


3/5 


0/2 


3/5 


1,500 


0/4 


0/4 


1/4 


3/3 


4/4 



As shown in Table-5 above, no dead individual was found during the observation period for compounds 
©and (2). In addition, no significant change was found in a general condition after the administration, and 
an increase in weight was found as in the control. In contrast to this, for compound ® as the Comparative 
Example, a decrease in spontaneous motion was found immediately after the administration, and the weight 
45 was gradually decreased to result in death. 

These results reveal that novel glucosamine derivative [I] of the present invention has a significantly low 
toxicity and high safety as compared with stearylamine of the Comparative Example. 

Test Example 5 (Acute toxicity; No. 2) 

so 

The object of this test is to confirm a degree of toxicity of the cationic liposome of the present invention 
containing glucosamine derivative [I] in comparison to a conventional cationic liposome containing 
stearylamine in its membrane. For this purpose, a lethal toxicity test with respect to mice was performed for 
the liposome of the present invention and the conventional liposome each prepared without encapsulating a 
55 drug therein. 

1 . Preparation of to-be-tested solution 
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10 



1S 



(1) Liposome dispersion of the present invention containing 6-O-palmitoyl-D-glucosamine methyl- 

9lyC A S ^some dispersion containing 6-O-palmitoyl-D-glucosaminemethylglycoside as a membrane 
con« was prepared following the same procedures as in Example 9 except that no SOD so.ut.on 
added The prepared dispersion was condensed by using an ultrafiltration membrane and diluted 
with sterilized distilled water for injection as needed to obtain a to-be-tested solution. 

(2) Conventional liposome dispersion containing stearylamine 

A liposome dispersion containing stearylamine as a membrane constituent was prepared following 
the same procedures as for the above liposome dispersion of the present invention except that 
stearylamine was used in p.ace of 6.0- P almito yl -D.g.ucosamine methylglycoside The prepared disper- 
sion was condensed by an ultrafiltration membrane and diluted with injection sterilized distilled water as 
needed to obtain a to-be-tested solution. 

Phosphorus content in the above to-be-tested solution was quantitatively analyzed by the ammonium 
molybdate method, and the concentration of 6-O-palmitoyl-D-glucosamine methylglycos.de was cal- 
culated on the basis of the analysis value and the mixing ratio of phosphatidylcholine. 



20 



2. Test method 

Quarantined 5-week-old ICR male mice were divided into groups each consisting of two or three mice, 
and 2 0 mt of the above to-be-tested solution were administered intraperitoneal^ to each mouse once. On 
the other hand, 2.0 ml of sterilized distilled water were administered to mice of a solvent control group. 

After the administration of the to-be-tested solution, the general condition was carefully observed at 
least once a day over 16 days to record toxicity symptoms and a mortality state. 



25 3. Test results 

The obtained results are summarized in Table-5 below. Note that in Table-5, the meanings of symbols 
in the column of "substance to be tested" are as follows. 

1 Liposome dispersion containing 6-O-palmitoyl-D-glucosamine methylglycoside 
30 2 Liposome dispersion containing stearylamine 

Table-5 
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Substance 
to be, 
tested 


Adminis- 
tered 


Number < 
uals 


3f dead . 


Individ- 


Total 
number 


amount* 
mg/kg 


Day of 
test 


1st 
day 


Days 
from 
2nd 
day 


to 

15th 
day 














74.2 


0/3 


0/3 


0/3 


0/3 


1 


369.8 


0/3 


0/3 


0/3 


0/3 




739.6 


0/3 


0/3 


0/3 


0/3 




1,154.8 


0/3 


0/3 


0/3 


0/3 




83.7 


0/2 


0/2 


0/2 


0/2 


2 • 


146 .0 


0/2 


0/2 


0/2 


0/2 




170.8 


0/2 


2/2 




2/2 




340.0 


0/2 


2/2 




2/2 


bOlvenL 
control 


(2.0 ml) 


0/3 


0/3 


0/3 


0/3 



55 



jalmitoy 
stearyla: 



or 



imine* 
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As shown in the above test results, no dead individual was found in the observation period of the 
cationic liposome dispersion according to the present invention containing 6-0-palmitoyl-D-glucosamine 
methylglycoside. The LD$o value of the dispersion as the amount of 6-0-palmitoyl-D-glucosamine methyl- 
glycoside is estimated to be 1,154.8 mg/kg or more. 

s On the other hand, dead individuals were found even with a low administered amount according to the 
conventional cationic liposome dispersion containing stearylamine as a membrane constituent. The LDso 
value of this conventional dispersion is estimated to be about 157.9 mg/kg (146.0 to 170.8 mg/kg). 

As is apparent from the above test results, the cationic liposome of the present invention has a very low 
toxicity and is highly safe as compared with the conventional cationic liposome. 

10 As has been described above in detail, novel glucosamine derivative [I] of the present invention is 
suitably used in the preparation of cationic liposomes. That is, the cationic liposome of the present invention 
prepared using this glucosamine derivative [I] is very low in toxicity in comparison to a conventional cationic 
liposome containing stearylamine as a membrane constituent. In addition, the cationic liposome of the 
present invention has a higher encapsulation ratio of anionic or neutral drugs than that of a conventional 

75 neutral or anionic liposome. Furthermore, the cationic liposome of the present invention has a long half-time 
period in blood and insignificant transmigration properties to organs. 

In consideration of the above characteristics, the liposome preparation of the present invention is 
assumed to be widely applied to a physiologically active substance such as an SOD or medical drugs such 
as an anti-inflammatory drug, a hormone drug, and an anticancer drug. In particular, the liposome 

20 preparation of the present invention encapsulating the SOD is assumed to be effective to various diseases 
(e.g., therapies for a chronic inflammatory disease, cardiopathy and encephalopathy caused by an 
ischemia-reperfusion injury, and a digestive organ disease). 
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1. A glucosamine derivative represented by the following formula [I] or a pharmacologically acceptable 
salt thereof: 



30 



35 




OR 3 



[I] 



40 



45 



wherein R\ R 2 , R 3 , and m represent the following 

• R 1 and R 2 ; ~~ 

a hydrogen atom or a -CO(CH2) n CH 3 group, n representing an integer from 10 to 22 and R 1 and 
R 2 being not simultaneously hydrogen atoms 

• R 3 ; 

a hydrogen atom or a lower alky I group, and 

• m; 

an integer from 0 to 3. 



so 2. A compound according to claim 1 , wherein said R 3 is an alkyl group having 1 to 4 carbon atoms. 

3. A compound according to claim 1 or 2, wherein said formula [I] is a glucosamine derivative selected 
from the group consisting of 

• 6-O-lauroyl-D-glucosamine methylglycoside 
55 • 6-O-myristoyl-D-glucosamine methylglycoside 

• 6-O-palmitoyl-D-glucosamine methylglycoside 

• 6-O-stearoyl-D-glucosamine methylglycoside 

• 3,6-di-O-lauroyl-D-glucosamine methylglycoside 
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« 3,6-di-O-myristoyl-D-glucosamine methylglycoside 

• 3,6-di-O-stearoyl-D-glucosamine methylglycoside, 
and 

• e.e'-di-O-palmitoyl-D-glucosamino-tir^-^-D-giucosamine methlglycoside 

4. A liposome containing a glucosamine derivative according to claim 1 or a pharmacologically allowable 
salt thereof as one. of membrane constituents. 

5. A liposome according to claim 4, containing, as a membrane constituent, 0.5 to 30 parts by weight of 
said glucosamine derivative with respect to 100 parts by weight of a phospholipid. 

6. A liposome according to claim 4 or 5, containing a sterol-based stabilizer and/or an antioxidant as other 
membrane constituents. 

, 5 7. A liposome according to any one of claims 4 to 6. encapsulating a pharmacologically or physiologically 
active substance in a vesicle. 

8. A liposome according to claim 7, wherein said pharmacologically or physiologically active substance is 
electrically neutral or anionic. 

9. A liposome according to claim 8, wherein said pharmacologically or physiologically active substance is 
selected from the group consisting of an anti-inflammatory drug, an oxygen carrier, an enzyme drug, an 
antibiotic, a hormone drug, and an anticancer drug. 

10. A liposome according to claim 9, wherein said pharmacologically or physiologically active substance is 
an SOD. 
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